What is claimed is: 



1 . A stage assembly that is adapted to j?hove a device relative to a stage 
base, the stage assembly comprising: 

a stage adapted to retain the device/ 

a stage mover assembly connected to the stage, the stage mover 
assembly moving the stage with at /least two degrees of freedom and 
generating reaction forces in at least tvyo degrees of freedom; and 

a react ion mass assembly coZpled to the stage mover assembly, the 
reaction mass assembly being adapted to reduce the reaction forces in at 
least two degrees of freedom that are transferred to the stage base. 



2. The stage assembf 
moves the stage with three dej 
adapted to reduce the reaction fc 
transferred to the stage base. 



/clairfl 1 wherein the stage mover assembly 
reederfTand the reaction mass assembly is 
in the three degrees of freedom that are 



3. The stage assembly of claim^Wherein the reaction mass assembly is 
adapted to reduce reaction forces along an X axis, along a Y axis and about a Z axis. 



4. The stage asj&embly of claim 1 wherein the reaction mass assembly is 
adapted to reduce reactior/forces along anA axis and along a Y axis. 



5. The stage/assembly of claim 1/wherein the reaction mass assembly is 
adapted to reduce reaction forces along &n X axis and about a Z axis. 
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6. The stage assembly of claim 1 where/ the reaction mass assembly 
includes an X reaction component that metfes^rel^ive to the stage base in the two 
degrees of freedom. 

7. The stage assembly of claim 6/wherein the X reaction component 
moves relative to the stage base with three decrees of freedom. 

8. The stage assembly of claim 6/tfvherein the stage mover assembly 
comprises an X stage mover that moves *ne stage along an X axis, the X stage 
mover being coupled to the X reaction component so that movement of the stage by 
the X stage mover results in movement ©f the X reaction component along the X axis. 

9. The stage assemblyVtf rowan J/^vherein the stage mover assembly 
comprises a Y stage mover that mcfiksJfce stage along a Y axis, the Y stage mover 
being coupled to the X reaction component so that movement of the stage by the Y 
stage mover results in movementJof the X reaction component along the Y axis . 

10. The stage assenply of claim 1 further comprising a reaction mover 
assembly that adjusts the posi/on of the reaction mass assembly relative to the stage 
base along an X axis. 

11. The stage assembly of claim 10 wherein the reaction mover assembly 
adjusts the position of thefreaction mass a^a^mbly relative to the stage base along a 
Y axis. 

12. The stage assembly of claion 11 Avherein the reaction mover assembly 
adjusts the position of the reaction mass assembly relative to the stage base about a 
Z axis. / 
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13. The stage assembly of claim 1 jwfherein the reaction mass assembly 
includes an X reaction component and a Y^rejaction component that are coupled to 
the stage mover assembly, wherein the X resfction component moves relative to the 
Y reaction component along an X axis, ancy wherein the X reaction component and 
the Y reaction component move concurrently along a Y axis relative to the stage 
base. 

14. The stage assembly of clatn l^further comprising a reaction mover 
assembly that adjusts the position of tpe X reaction component relative to the Y 
reaction component along the X axis. 

15. The stage assembly of dlaim 14 wherein the reaction mover assembly 
adjusts the position of the Y reaction coiptfonent and the X reaction component 
relative to the stage base along the Y/axis. 
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16. The stage assemblV&f d||aim 15 vyherein the reaction mover assembly 
adjusts the position of the Y re^l 

relative to the stage base along the X axis and about a Z axis 



component and the X reaction component 



17. The stage assembly of claim 13 wherein the X reaction component 
includes a first X reaction iiass and a second X reaction mass that move 
independently along the X axis/relative to the Y reaction component. 



18. The stage assembly of claim 13 further comprising a reaction mover 
20 assembly that adjusts the dosition of the Y ruction component and the X reaction 
component relative to the stage base along the Y axis. 



19. The stage assembly of claim 18 wbferein the reaction mover assembly 
adjusts the position of trie Y reaction competent and the X reaction component 
relative to the stage base? along the X axis and about a Z axis. 



57 




20. The stage assembly of clafm 13iurther comprising a mass guide 



assembly that allows the X reaction cgfripor^nt to move relative to the Y reaction 
component along the X axis and inhroits movement of the X reaction component 
relative to the Y reaction component anong the Y axis. 



21. The stage assembly of clajm 13^/Kerein the X reaction component 
includes a pair of spaced apart X^eaaffion masses and the Y reaction component 
includes a generally planar shapeca reaptior/base. 
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22. The stage assembly of claim 13 wherein the X reaction component 
includes a pair of spaced apsCrt X reaction rfiasses and the Y reaction component 
includes a pair of spaced apsm Y reaction masses. 




further comprising a mass guide 



23. The stage assembly of 
assembly that connects the X reactiory?^sse^t6 the Y reaction masses, allows the 
X reaction masses to move indep^rttJently relative to the Y reaction masses along the 
X axis and inhibits movement of the X reaction masses relative to the Y reaction 
masses along the Y \ 



24. The stage assembly of claim 22 farther comprising a reaction guide 
assembly that allows the Y reaction masses to/move relative to the stage base along 
the Y axis and inhibits movement of the Y reaction masses along the X axis. 

25, The stage assembly dr claim 22 further comprising a reaction mover 
20 assembly that adjusts the positioyoyule X ruction masses relative to the Y reaction 

masses along the X axis. 



26. The stage assembly of claim 25/wherein the reaction mover assembly 
adjusts the position of/me Y reaction masses and the X reaction masses relative to 
the stage base aloncnhe Y axis. 



58 




27. The stage asses^^j/^^\a\m l^wherein the X reaction component 
includes a pair of spaced ^p^rt /^-reaction masses and the Y reaction component 
includes a reaction framC 



28. The stage assembly of clairp^2/ Jtirther comprising a mass guide 
assembly that connects the X reajAkJnmass^s to the reaction frame, allows the X 
reaction masses to movejpd^pendently relative to the reaction frame along the X 
axis and inhibits mpv^ment of the X reaction masses relative to the reaction frame 
along the 

29. The stage assembly of claim ^^S^further comprising a reaction guide 
assembly that allows the reaction frame to move relative to the stage base along the 
Y axis and inhibits movement of the reaction frame along the X axis. 

30. The stage assembly of claim 2£Hlirther comprising a reaction mover 
assembly that adjusts the position of the X reaction masses relative to the reaction 
frame along the X axis. 

31. The stage assembly of claim 30 wherein the reaction mover assembly 
adjusts the position of the reaction frame -arfncTthe X reaction masses relative to the 
stage base along the Y axis. 

32. The stage assembly of claim 28 wherein the reaction frame is adapted 
to move relative to the stage base along tj^)Taxis, along the Y axis and about the Z 
axis. 

33. The stage assembly of claim 32 further comprising a reaction mover 
assembly that adjusts the position of the X ruction masses relative to the reaction 
frame along the X axis. 
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34. The stage assembly of claim 32^ further comprising a reaction mover 
assembly that adjusts the position of the reaction frame and the X reaction masses 
relative to the stage base along the X axis, along the Y axis and about the Z axis. 



35. The stage assembly of claim 1 wherein the stage includes a device 
table having an upper table component ancKa lower table component, the upper and 
lower table components being movable relative to the stage base with at least two 
degrees of freedom, the upper table component being movable relative to the lower 
table component with at least three degrees of freedom. 



36. The stage assembly of claim^&wherein the upper table component is 
1 0 movable relative to the lower table component with at least six degrees of freedom. 



37. An exposure apparatus includinaJMe stage assembly of claim 1 . 

38. A device manufac^rqjj'wijri the exposure apparatus according to claim 

v 

39. A wafer/6n which an\\image has been formed by the exposure 
1 5 apparatus of claim. 
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40. A stage assembly that is adapted tp move a device relative to a stage 
base, the stage assembly comprising: 

a stage adapted to retain the deyfce; 
a stage mover assembly connected to the stage, the stage mover 
5 assembly moving the stage along an X axis and along a Y axis and generating 

reaction forces along the X axis acra along the Y axis; and 

a reaction mass assembly coupled to the stage mover assembly, the 
reaction mass assembly beinc/adapted to reduce the reaction forces along the 
X axis and along the Y axis, the reaction mass assembly including a X 
10 reaction component that m^ves relative to the stage base along the X axis and 

along the Y axis. 



41. The stage assembly of claim 40 wherein the X reaction component 
moves relative to the staga^^e about a Z a>eis! 

42. The stag/ assembly of claim 40 wherein the stage mover assembly 
15 comprises an X stacj/£ mover that moves the stage along the X axis, the X stage 

mover being coupled to the X reaction component so that movement of the stage by 
the X stage movewesults in movement of the X reaction component along the X axis. 

43. me stage assembly of claim 42 Wnerein the stage mover assembly 
comprises a Y stage mover that moves the stage along the Y axis, the Y stage mover 

20 being coupled to the X reaction component so that movement of the stage by the Y 
stage mo^er results in movement of the X reaction component along the Y axis. 



61 



44. The stage assembly of claim 40^tfherein the reaction mass assembly 
includes a Y reaction component, the X region component moves relative to the Y 
reaction component along the X axis ^and the X reaction component and the Y 
reaction component move concurrently'along the Y axis. 



45. The stage assenSbbf Jbfdfiim 44^0rther comprising a reaction mover 
assembly that adjusts the pojjmo/ of the X reaction component relative to the Y 
reaction component along thgrX axis. 



46. The stage^ssembly of claim 4^wherein the reaction mover assembly 
adjusts the position off the Y reaction component and the X reaction component 
relative to the stage riase along the Y axis. 



47. The stage assembly of cla^fi 46 wherein the reaction mover assembly 
adjusts the position of the Y reaction co/^onent and the X reaction component 
relative to the stage base along tlpeX axis. 



48. The stage assembly of claim 47 wherein the reaction mover assembly 
adjusts the position of the Y reaction copp^nent and the X reaction component 
relative to the stage base about a Z axis. 

49. The stage assembly^^laim 44^yvherein the X reaction component 
includes a first X reaction mgjss/«md 9/second X reaction mass that move 
independently along the X axis relWtivdto the Y reaction component. 

50. The stage assembly of claim 49 \Ajherein the Y reaction component 
includes a generally planar Shaped reaction bas 



51. The stag£ assembly of claim 49 ywherein the Y reaction component 
includes a pair of spafced apart Y reaction manges. 
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52. The stage assembly of cl^itfi 51 further comprising a mass guide 
assembly that connects the X reactipffmass^s^t^he Y reaction masses, allows the 
X reaction masses to move in(l£{$endently relative to the Y reaction masses along the 
X axis and inhibits moveprfent of the X reaction masses relative to the Y reaction 
masses along the Y ^ds. 



53. The stage assembly of claim 52 further comprising a reaction guide 
assembly that allows the Y reaction masses to move relative to the stage base along 
the Y axis and inhibits movement of the Y reaction masses along the X axis. 

54. The stage assembly of claim 51JfGrther comprising a reaction mover 
10 assembly that adjusts the position of the Reaction masses relative to the Y reaction 

masses along the X axis. 

55. The stage asserKfcly c£^a\m 54 wherein the reaction mover assembly 
adjusts the position of th^Y reafeffon masse^and the X reaction masses relative to 
the stage base along jtfe Y axis. 



15 56. Jfhe stage assembly of claim 49 wherein the Y reaction component 

includes gpfeaction frame. 



57. The stage assembly acclaim 56 further comprising a mass guide 
ssembly that connects the X^gaction masses to the reaction frame, allows the X 
reaction masses to movp^lndependently relativ^to the reaction frame along the X 
axis, and inhibits n&etfement of the X reaction masses relative to the reaction frame 
along the Y axi^ 



58. The stage assembly of claim 57 farther comprising a reaction guide 
assembly that allows the reaction frame to mx>tfe relative to the stage base along the 
Y axis and inhibits movement of the reaction frame along the X axis. 
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59. The stage assembly of claim 58 further comprising a reaction mover 
assembly that adjusts the position of the X "reaction masses relative to the reaction 
frame along the X axis. 



60. The stage assembly of claim 59>/tfnerein the reaction mover assembly 
adjusts the position of the reaction frame and the X reaction masses relative to the 
stage base along the Y axis. 



61. The stage assembly of claim 57 wherein the reaction frame is adapted 
to move relative to the stage base along th^//axis, along the Y axis and about the Z 
axis. 



10 62. The stage assembly of claim 61 ftffther comprising a reaction mover 

assembly that adjusts the position of the X^reaction masses relative to the reaction 
frame along the X axis. 

63. The stage assembly of claim 61/further comprising a reaction mover 
assembly that adjusts the position of the ruction frame and the X reaction masses 

15 relative to the stage base along the X axis, along the Y axis and about the Z axis. 

64. The stage assembly of claim 40 wherejjflthe stage includes a device 
table having an upper table component and a loy/^iable component, the upper and 
lower table components being movable relatjx/e/ro the stage base with at least two 
degrees of freedom, the upper table component being movable relative to the lower 

20 table component with at least three decke^dt freedom. 

65. The stage assembly/otatfaim 64 wherein the upper table component is 
movable relative to the lower t^ole componen^with at least six degrees of freedom. 

66. An exposure apparatus including the stage assembly of claim 40. 
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67. A device manufactured with the exposur^pparatus according to claim 



66./ 
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* 68. A wafer on which an image ha^ been formed by the exposure 

"apparatus of claim 66. \ 

/ ! 

69. A method for making a stage asfeembly that moves a device relative to 
a stage base, the method comprising the stetfs of: 

providing a stage that retains tfie device; 

connecting a stagje mover Assembly to the stage, the stage mover 
assembly moving the stage wijn at least two degrees of freedom and 
generating reaction forces! in at lapst two degrees of freedom; and 

coupling a reaction mass assembly to the stage mover assembly, the 
reaction mass assembly redoing the reaction forces in at least two degrees of 
freedom that are transferred tcflkhe s/age base. 
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70. The method of claii 
assembly includes the step of 



wherein the step of coupling a reaction mass 
ling an X reaction component that moves relative 



to the stage base with two degrees of freedom. 
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71. The method of/claim 7p^/herein the step of providing an X reaction 
component includes providing an k reaction component that moves relative to the 
stage base with three degrees of freedom. 




72. The method of claim /farther comprising the step of providing an X 
stage mover adapted ifo move the sfege along an X axis, the X stage mover being 
coupled to the X re/action componenjt so that movement of stage by the X stage 
mover results in movement of the X reaction component along the X axis. 
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73. The method of claim 72 inclining the step of providing a Y stage mover 
adapted to move the stage along^ja-^axis/ the Y stage mover being coupled to the X 



reaction component so that movement 



the stage by the Y stage mover results in 



movement of the X reaction component along the Y axis. 

74. The method of claim 69 M/herein the step of providing a reaction mass 
assembly includes the step of proyidfrig an X reaction component and a Y reaction 
component, wherein the X reactiory component moves relative to the Y reaction 
component along an X axis, and /wherein the X reaction component and the Y 
reaction component move concurre/tly akjng a Y axis. 
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75. The method of claimj 
assembly that adjusts the 
reaction component along tl 



74. 



is. 



^eluding the step of providing a reaction mover 
thL X reaction component relative to the Y 



76. The method of cmrj 74/including the step of providing a reaction mover 
assembly that adjusts the portion Df the JjV reaction component and the X reaction 
component concurrently relative to the stage base along the Y axis. 
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77. The method of Jblaim^4 including the step of providing a reaction mover 
assembly that adjusts the position of the Y reaction component and the X reaction 
component relative to the sjjage base along an X axis and about a Z axis. 

78. The method/of claim including the step of providing a reaction mover 

assembly that adjusts tffe position of the X reaction component relative to the Y 

/ I 

reaction component aiding the X axis, adjusts the position of the Y reaction 
component and the X reaction component relJtive to the stage base along the Y axis. 
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79. The method of claim €>£> 
assembly includes the step of pro 
reaction mass that moves indepen 




the step of providing a reaction mass 
st X reaction mass and a second X 
an X axis. 



80. The method of claim 79 wj^^etfTThe step of providing a reaction mass 
assembly includes the step oPprfSvitfing a reaction frame that is coupled to the X 




reaction masses 
the X axis 



reaction frame moves relative to the stage base along 



81. The method of claim 80 including the step of providing a reaction mover 
assembly that adjusts the position o#each X reaction mass relative to the reaction 
frame along the X axis, and adjdstsfthe position of the reaction frame and the X 
reaction masses relative to the stage base along the Y axis. 



82. The method of claim 80 Including the step of providing a reaction mass 
assembly that adjusts the position ttf the X reaction masses and the reaction frame 
relative to the stage base along the X axis and along the Y axis. 



83. The method of claim 69 furth 
reaction mover assembly that adjusfs^t! 
relative to the stage base along the #%exj 



comprising the step of providing a 
"position of the reaction mass assembly 



84. The method of cla^jB9 further comprising the step of providing a 
reaction mover assembly thay^djust^thi position of the reaction mass assembly 
relative to the stage base atong the X axis ajpd along the Y axis. 
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85. A method for making an exposure apparatus that forms an image on a 
wafer, the method comprising the steps pf: 

providing an irradiation apparatus trfat irradiates the wafer with radiation 

I 

to form the image on the wafer; and 

providing the stage assembly m^Ge by the method of claim 69. 

y 

86. A method of making a ^/afe/ utilizing the exposure apparatus made by 
the method of claim 85. 

/ 

87. A method of making a/Jevice including at least the exposure process: 
wherein the exposure proces^u^lj^ejs flne exposure apparatus made by the method 

10 of claim 85. 



88. A stage assembly that is adapted to move a device relative to a stage 
base, the stage assembly comprising: 

a stage adapted to retain the device, the stage is movable on a guide 
face defined by the stag/ base; 
15 a stage/mover assembly connected to the stage, the stage mover 

assembly moving the stage with at least two degrees of freedom and generating 
reaction forces in ac least two degrees of freedom; 

a reaction mass assembly coupled to the stage mover assembly, the 
reaction mass Assembly being adapted to reduce the reaction forces in at least two 
20 degrees of frepdom that are transferred to the stage base; and 

a reaction mover assembly disposed independently from the stage 
movers anjfl connected to the reaction mass assembly, the reaction mover assembly 
adjusting/he position of the reaction mass assembly relative to the stage base along 
an X axis. 
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89. A stage assembly that is adapted 16 move a device relative to a stage 
base, the stage assembly comprising: / 

a first stage adapted to retain a/first device; 
a second stage adapted to regain a second device; 
5 a first stage mover assembly connected to the first stage, the first stage 

mover assembly moving the firs^telge with at least two degrees of freedom and 
generating reaction forces in at Ifcasfltwo degrees of freedom; 

a second stage nlweJka^embly connected to the second stage, the 
second stage mover assemblyynW/ng the second stage with at least two degrees of 
10 freedom and generating reaction forces in at least two degrees of freedom; 

a reaction ma(ss assembly coupled to the first and the second stage 
mover assemblies, the reaction mass assembly being adapted to reduce the reaction 
forces in at least two degrees of freedom that are transferred to the stage base; and 
a reaction mover assembly disposed independently from the first and 
15 the second stage movers and connected to the reaction mass assembly, the reaction 
mover assembly /djusting the position of the reaction mass assembly relative to the 
stage base along an X axis. 
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